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ABSTRACT 

The study undertook to teach; and fix the reading Df 
uiudningful symbDls (hiraQ«.na, the Japanese svllabary alphabet, and 
kanji, Chinese chara;:terp) +o a mildly retarded 7 year ol'd Japanase 
boy. Tha phonological method was used to teach hiragana and pi::tur2j 
were used to teach kanji. Behavior modification using reinf orceasnt 
and tiraa out was employed. Pesults showed that the boy retained 90S 
of the letters taught by the phonological approach but was unabis to 
retain the kanji niiiobBrs because his concept of numbers was as yst 
unformed, .All reinforcement techniques and" the time out procedura 
enhancei learning. Followina treatment the boy's behavior changed; he 
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c The Ajipl ication di' Behavior Analysis to the 

Learning of R(;ading in a Rotai-dod Child 

Kaoru Yamajiuchi 
Tok>o Uakugei University 

I Oh jec t i ve 

■ \ 

It is thought that the acquisition of written language in mentally 
retarded children differs depending on the time the teaching^ metftpd is 
introduced. In this study we attempted to teach and fix the reacflng of 
meaningful written symbols (hiragana - the Japanese syllabary alphabet, 
and kanji - Chinese characters*} in a mildly retarded child. We used 
the phonological method to teach hiragana, and pictures to teach kanji. 

o , 

Our aim was to attempt-to ni'dify intellectual behavior mainly by means 
of. operant conditioning. 

I I ySubject ■ . 

Hide ' male; date of birth - July 19, 1968; CA 7 yrs. 9 mos.; in 

\ second grade of a regular school. ^ 
. aj l:arly childhood - weak suckling power; also showed head banging 
behavior and had a peculiar voice. An EEC at age 2 showed no abnormality. 
Tsumori Mental Development Test - CA 3;9 DA 2;'10 DQ 76. He attended a 
special nursery. for handicapped children until entering elementary school. 

b) I-amily composition - Mother, Hide, younger brother. Father 
pormeuiently separated. 

* hach hiragana symbol represents a syllable consisting of either a consonant 
and a vowel (e.g. ka = ^0 i of the 5 vowel sounds (e,g. e = ^) or the 
nasal *n* (A j. In this report the words ^syllable* and * letter^ are used 
interchangeably to rofer to single .symbols of the Japanese hiragana syllabary. 
Kanj L are Chinese characters pronounced with one or more syllables. 



Ij 

c) Test results: . . ' 
Intelligence - Tanaka Binet - CA 7;9 MA 4;0 IQ 52. 

Language - simple conversation possible, uses baby talk, 
articulation disorder in sy;lablcs beginning with k-. 
VL:5ion, hearing - no al normality . 
Vi sual- perception - no abnormality. 

Discrimination, concept formation - sane level as mental age. 

d) Special Behavioral Characteristics: 

doesn't stay in his seat during class, flies a kite or piays . 
in the sand box in the school playground by himself, cries easily, 
always throwing things, seen to write letter-like symbols" and to read them. 

e} Letters ho can read - three (su, ki , hi), but without meaning. 

\i 

1 1 1 Hxperimental Procedures 

a) Experimental period - July 16, 1976 to January 29, 1977. 

b) Place - Tokyo Gakugei University Research Ins-t-itute for the 
Education of Exceptional Children. 

2 

c) Experimental situation - a room about 10 m . One to one teaching with 
teacher and Hide. Hide sits in front of a desk the same as the kind used 

in school and where he can see the reading machine. There is a hiragar.a 
chart on the wall in front, a bell-timer to the left, and next to Hide, a * 
token board and a desk on which reinforcements are puc. 

d) Reading machine and teaching aids - A TGY (Tokyo Gakugei University 

Yamaguchi-type) reading machine was used [Picture 1). Two projectors are 

combined in one and either a letter or a picture or an overlap of the two 

can be projected. In addition, one can control ihe level of darkness and 

lightness of the letters and pictures. First, a letter is projected onto 

(. 

the screen and the subject looks at it but cannot read it. Then a picture 
that serves as a clue to read the letter is ])rojected over it (Picture 2). 
As this procedure is repeated, the picture is faded *out and the' 

subject begins to *rcad the fetter without the clue. Ench time the subject 

« 
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rhe slides used were' pictures that Hide could recognize, things 

» 

represented by single or several hiragana (syllable] sounds, kanji, 
and pictures to bring out the representational (e.g*, m means mountain) 
or Indicative [ l. means up) form of kanji which serve as clues for 
reading the kanji. 

We tried to generalize learning visually by presenting in order 
magnified letters on a screen fbig), letters ^fpojjj^sl ides (medium) and 
hand-made cards (small). 

■ e) Program for presenting the letters - Table 1 shows the order in 
which the hiragana were presented. We made our starting point the reading 
of »su', 'ki^ and »hi' as Hid^ could already match the sound with the 
symbol , although without special -moaning. Next, We added the letters of. 
his name and the 50 letters of the Japanese alphabet taking into special 
consideration his problem with articulation of k- sounds. When he reached 
the level of being able to read 20 letters we introduced words which 
contained more than one symbol. We did this to repeat what was learned 
and also to ascertain whether use of the phonological approach which 
teaches isolated syllables can also teach the child to read and understand 
words of several syllables. We also tried presenting words with changes 
such as ^a-shi' (foot) , ' a-o' (blue), and ' a-ka' (red). Then we tumtu 
in order to the teaching of particles such as 'o' (indicating direct 
object), two more letters of Hide's name ('de' and 'ga'), and the nasal 'n'. 

Table 2 shows the program for presentation of kanji. JCanji were 
presented in the order of greatest recognizability by regular elementary ' 
school children as determined in a study by the Japanese Language Research 
Institute. (1972). We also tried pr^ ;onting kanji that would bring out 
Hide's interest. We omitted kanji representing numbers except for 4 (FH) and 10 

f ) as his concept of number had not yet been formed. The kanji in boxes 
in Table 2 are those that were taught. 
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f) .Observation - the observation room was located behind a one-way 
mi-fror equipped with headphones used by 2 or more observers. Data were 
recorded on special sheets using symbolic and concrete symbols for the 
following; categories - correct 'responses , conditions-attached correct 
responses (e.g. clues were given, etc), and incorrect responses. Further, 
depending on the total data collected, we could ascertain what had been 
learned thusfar and what had been accomplished in the previous session.. 
ITius we could better consider how to proceed at Hide's own pace. 

g) Reinforcement procedures - contingent on correct responses 

i) imm'ediate reinforcement by turning on the teaching machine's 
light and buzzer. 

ii) token reinforcement by giving him magnetic tokens ard having 
him put them' on a board. For every 5 tokens we let him choose one exchange 
back-up reinforcement (e.g. cards, chocolate, etc.). 

iii) social reinforcement from the teacher (e.g. praising, patting 
the head, etc. ) . * , 

Further, since we expected refusal to learn behavior, we decided 
to attempt to modify this by the joint application of extinction and 
"time-out*'. We decided to take away one positive reinforcement from the 
reinforcement machine and put "ide in a dimly lit room next to the study 
room whenever he refused to study. 
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Consecutive study time goals were determined by the amount of time 



thought Hide could achieve, starting at 20 minutes and gradually 

'increasing -consecutive study time by one minute per session until we 
i 

reached the final goal of 30 minutes. 
IV Results 



The experiment .produced the results' shown in.the figures (1 knd 2) 
and was carried out under the following ^threc conditions. 

Stage I: Reinforcement by light and buzzer, token and social 
reinforcement (13 sessions). 

Stage 2: ^The same conditions in StSge 1 plus the use of "time-out" 
and _ the -setting up of-a consecutive study time goal (16 sessions), t 

Stage 3: Without reinfpxcenjent (no exchange for tokens) (3 sessions) 

Stage 4: Saiife as Stage 2 (3 sessions). ' 
' The changes in consecutive study time arc shown in Figure"!. The 
cumulative record of acquired letters and retention is shoWn in Figure 2. 



Figure 1 




St;igr 1 



ERIC 



- 6 - 



l-'iyurc 2 




. I 2 4 5 b 7 8 9 101 U2 13 14 15 16 17 18 19 20 21 i;223 24 25 26 272829 3031 32 33 34 35 

Sessions 



1) Experimental Stage 1 - We presented 12 lej,tters according to the 

program. We ended the session when Hide repeated, the task 4 times or . 

when he. insisted on stopping even though we enco^uraged him to continue. 

As you can see in Figure 1, consecutive study time started at 5 minutes 

and increased to a high of 2S minutes . But on the. whole it^was unstable 

** 

and the. ups and downs were quite marked from the- 10th s/ession on. 

Also, as Hide' s* learning was stalled at 7 letters at this stage; we 
entered into Experimental Stage 2 to leiigthen the consecutive, study time. 
• 2) Experimental Stage 2: '1 

a3 Whenever Hide would say "stop", the lesson ended,/ but we would 

enforce "timc-out" in the room without letting him leave. / 

/ 

b) We set up a goal for corisecutive study time. We^' started at 20 

/ 

10 • / 

/ 



jniiuitt-- [>ocausi» wo tliou.uht it could be reasonably achieved as Hide had 

/ 

tudied spontaneously for up to 2S iniinites in lixperiniental. Stf;ije> 1 , *We" 
then increased tlie leiii^hof eacli session by one niinutV until we reached 
.the lioal of :S0 minutes. A hell timer was used to autoinat i ca 1 Vy signal 
'the end of the session, ; . 

As. we expected, the lesson was suspended in sessions 14-16, and we 

had "time-out" in the room. But Hide didn'tV^ire to leave the room, he ' 

\ 

just spent the time humming and yawning. We thought this mi^ht be 

hevauhie Hide was used to playing without 'friends by himself ii^? schoal . . 

c) So, as a next step, we introduced the type of time-but where 

.whenever we stopped the lesson. Hide was put into a dimly.iit roon^ nefxt 

• 'I 

door. In tfv^^e 17th session Hide'called out "stop" at 9 minutes and the 
ahove-mentroned time-out was put into effect. After he was put in the 
'dimly lit room, he sat down in the sofa and'walted quietly, but after 
S/minutes he cried 'Mt-'s scary I".' In the ISth' session the lessqn'was 

J? 

suspended at 13 minutes and as 'soon as Hide was put into^the room he 
began, 'to ci^'. In the 19th session he continued on for the tsijnt set for 
the session. After that he calli^d "stop" twice, but decided'* to continue 
studying until the end; of the time set for the session vyhen the teacher 
asked "Do you want to stop studying and go to the liext roorar". After 
the 19th session, the time set for eacli lesson was Increased^by one 
minute per session until the goal of .'^0 minutes was reached in the 
'SOth session. ' ' * 

His acquisition of letters doubled to 19 compared to the number from 
Stage 1, . c ^ i . . 

3J lixpcrimental Stage S: We vc»*ifL-ed the effectiveness of the token 
positive re'inforccr. We went into a teaching situation the same as in 
Stages 1 and 2, removing only the exchange of tokens. Hide repeatedly 
yawiuHl and said "This is a bore" and finally Just lay fare down on the 
desk.^ Along with the collapse of his attitude toward studying, the 

* r 




con^tinuous study time dropi)Cc to 27 and 19 minutes. This supports the 
thesis that the reirvtbr^er -was effective. Jn this stage **time-out" was 

s 

not used. . • , 

4) Experimental Stage 4: We returned to the same conditions'^s in 
Stage 2. Hide studied diligent ly and easily achiev^H the goal of 30 
minutes consecutive study time. Further, in the 35th sessipn, after 
receiving a kite as a-r'ewa'rd for a test we established for; learning 

I 

retention, he voluntarily "returned the -other things he had received in 

exc>iange. for t^okens. The next tir^e, we had. him choose between token 

exchange and kite, flying and he chose kite flying. , So after that, we 

used kite Vj/ing after studying as positive reinforcer in place of 

token exchange, ' ' , ' ...» 

5>.Test for Learning Retention: To promote generalization we used 

2 kinds of cards instead'bf relying on the learning machine., Thd letters 

which we tised ^or retention' test -probj ems were those we believed Hide 

^ had learned as he showed .correct r^spons^QS in .consecutive sessions 3-4. 

* • 

V Discussion ' * i 

1) ' Effectiveness of '.the phonological approach 

. ^» .* 

We had thought that teaching Hide reading might be a little premature 
as It was thought he only had tfje ability to analyze a>j^llables .at a level 
of less than 4 years. The results of 35 teaching sessions showed a readiri 

s 

retention of 46 letters (including words and kanji), aerate of 90% of the 

51' letters he had learned. He recognized 100% of the word^. It can be 

thought that 'the phonglogical method is effective for* teachiirg hiragana 

» ' *- ^' 

to mentally handicapped children. 

' - " r • 

AlsQ, we s|w absolutely np' cotifusion in the reading of words like 

*a-shi\, *a-o' , 'arT<:a* or 3-syllabl'e words, a worry in the phonological 

f 

teaching methoc). • • * ♦ 

.. * * 

2) Reading of number kanji 

We also tried teaching number kanji. It was difficult for him to 

^' ' \ -9- 

' ' 10 



I'.'arn but >A^ was aciiuircd although not retained. Inlf'eneral, 

nuiTiher kan.ii were difficult because Hide's concept of numbev was not 
yei fonnod. We think tentatively that th'- learning uf was possible, 
but because he learned it by shape, ho did not retain it. 
^^Ppi ^^^ation 0^- o ^ jer ant con ditioning 

a) The pictures wh^-ch serve as reading clues in the learning machine 
cun be*present.od in accordance with the child^s responi\es. We, think that 
^^arning effectiveness was heightened by the application of ^he operant ^ 
piinciple ot fading out clues such that the image reflected was clear when ^ 
the child did not understand at all and weak whe^ thp child was beginning 

to understand. It is possible to use this method fc"^ many purposes, not 
only the studying of reading. 

b) Reinforcement: First, we carj confirm from the child's behavior 
that the light and buzzer set-up in the teaching machine provided . 
immediate reinforcement as he demanded quick sounding of the buzzer. 
Also, the ^back-up reinforcement system which included cho'colajte, balloons, 
tops, etc. brought about good results in Hide's play behavior. This then 
•led to kiteflying i tself as^ being the most effective reinforcer. 

43 Wo can say that the desirable ^change in consecutive stuHy time 
shown in Figure 1 is* due to the efficacy of ^'time-out'* in Stage 2. We 
put Hide into the dimly lit room only twice in sessions 17 and 18, but 
after that just the memion of "time-out" worked. Further, we .can say 
that advancing the hell tinftr (>ne minute at a time gave rise to the desiidOle 
result of enabling >us to continue the study time lo the end goal. 

S) In the cumulative graph of acquired letters we can see a remarkable 

rise from' session 22 on. This corresponds to the third time we achieved the 

consecutive study time goal. Thus it appears that there is a relationship^ 

13 

between consecutive study time and learning effectiveness. 

0) The Joint conclusion reached by the teacher in charge. Hide's 
mother and ,the authors is that a notable change occurred in tilde's 



behi'vior at school. Vox example, he stopped ^oing outside to pipy and 
Icaviny his seat duriny class, correctly wrote the letters he had acquired 
in the margin of his notebook, and stop ped cxyj^^ri^S' easily. 
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